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1．采用点对点无线通讯的 CDMA 组网方式，针对远程客户端 PLC 操作平
台数据及车载终端 PLC 车况数据，基于 CAN2.0B 协议标准帧格式进行双向传
输，实现了远程客户端及车载终端之间无线数据通信；采用模块化的设计方法，
开发了以单片机 PIC16F877A 为主芯片的 CAN 转 232 模块，实现了远程监控上
位机与远程客户端 PLC 之间数据传输协议的自动转换，引入 Visual C++对远程
监控上位机进行界面设计，实现了装载机车载信息远程监视，完成了具有远程
模拟驾驶室操作功能的无线控制方案的设计。 
2．采用点对点无线通讯的 3G 组网方式，基于 3G 模块封装的报文格式，
以 Visual C#原创性设计了远程客户端 3G 控制界面，实现了通过网络与车载终
端 3G 模块进行双向数据传输，解决了远程客户端上位机 3G 软件与车载终端
PLC 数据通信的问题，完成了具有操作及监视功能的远程客户端上位机软件的
无线控制方案的设计。 
3．采用无线路由搭建小范围无线覆盖为组网方式，基于 PLC 标准的 CAN
数据协议，利用上位机作为服务器端工作模式的方法，引入自主原创的拖拽式
控件及多点触摸方式，以 Visual C#原创性设计了远程客户端网络控制界面，实

































This research takes the joint development project of Xiamen University and 
Xiamen Engineering Machinery Co., Ltd. Which is called "the remote wireless 
monitoring and controlling system for slip loader ", as the background. Controlling 
and operating the loader during wireless work was researched and solved, and the 
vehicle status information was real-time monitored, remote wireless engineering job 
was finally accomplished. In order to meet the needs of different industries for 
operating conditions of long-range unmanned loader, based on the diversity of 
networkings, three different remote wireless networking control programs were 
designed and developed. In this article, the main research works are as follows: 
1. The networking formation of point-to-point wireless CDMA communication 
was applied. Aim at platform data of PLC in the remote client and condition data of 
PLC in the vehicle terminal, according to the format of standard frame based on 
CAN2.0B protocol, full-duplex communication was realized. Data communication 
between the remote client and the vehicle terminal was achieved. In order to relize 
automatic conversion of data transfer protocol between the upper machine which for 
remote monitoring and the PLC which in the remote client, CAN to 232 modules 
was developed by using PIC16F877A as the main chip. Upper machine was 
designed by the introduction of Visual C++ to achieve the loader vehicle 
information. Finally, the wireless controlling program with the remote operating 
function of analog cab was finished. 
2. The networking formation of point-to-point wireless 3G communication was 
applied. In order to realize the full-duplex communication between the interface 
which in the remote client and the 3G module which in the vehicle terminal, and 
solve the problem of the data communication between the 3G software which in 
remote client and PLC which in the vehicle terminal, based on the packet format of 















use of Visual C#. Finally, the wireless controlling program with the PC software 
provided with operating and monitoring function in remote client was finished. 
3. The networking formation of short-range wireless coverage set up by 
wireless router was applied. In order to realize the full-duplex data communication 
between the interface which in the remote client and the CAN bus of PLC controller 
which in the vehicle terminal, based on the standard CAN data protocol of PLC, the 
method of PC software as a server-side mode was used, originally designed 
drag-style control and multi-touch were introduced, networking control interface in 
the remote client was originally designed by use of Visual C#. Finally, the wireless 
controlling program with the PC software provided with operating function in 
remote client was finished. 
4. Tests and experiments on the multiple conditions of loader were conducted, 
the measured data was analysed and showed that: there is a certain delay during the 
remote transmission of CDMA and 3G networking, good performance of other 
wireless communication, developed wireless controlling programs has good stability 
and reliability, remote wireless engineering job could be accurate implemented by 
using the wireless controling programs. 
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